















































DISCUSSION

Based on the analyses of fifty-three eolian sand samples, the majority of these sediments
can be classified as fine-grained, moderately well sorted, symmetrical, and meso- to leptokurtic
sand. Although there is a slight variation between the statistical parameters of the sediments in
the GKSD and other eolian sediments in the central Kobuk River valley the variation does not
appear to be significant. Grain size data for the eolian sand appear to be consistent with data
reported for other inland dune fields (Ahlbrandt, 1979). There does not appear to be a trend of
decreasing mean grain size and a better sorting trend from east to west in the GKSD as is often
found in large dune fields with predominantly unidirectional wind regimes as observed in other
parts of the world (Ahlbrandt, 1974, and Folk, 1971). This is possibly caused by the fact that the
predominantly easterly winds responsible for dune migration in the GKSD alternate with westerly
summer winds. Although the eolian sands obviously are derived from older fluvial sediments,
the comparison of the eolian sands with the present day river bar sands is consistent with the idea
that eolian resedimentation of somewhat coarse (fluvial) sediments tends to decrease in mean
grain size values (Folk, 1971).

Analysis of niveo-eolian sands show that these sediments are somewhat less sorted than
those of the eolian sands from which they derive. This seems to confirm that niveo-eolian
sediments can sometimes be somewhat less sorted than the eolian sand from which they are
derived as also noted by Cailleux (1978). On the other hand it appears to be impossible to make a
clear distinction in grain size attributes of the niveo-eolian sand and the under- and overlying
sediments (figs. 4 and 5). Analysis of five fluvial samples show sediment which is coarser
grained and better sorted than the eolian dune sand.

The only available data on mineral composition of dune sand from the central Kobuk
Valley are two samples collected from the northern end of the GKSD, near Kavet Creek (Fernald,
1964). We disagree with Fernald regarding the percentage of mineral composition reported for
quartz and feldspar. Taking the maximum numbers reported, the percentage for the minerals add
up to 70% for the coarse sample and 60% for the fine sample. It is difficult to compare this
analysis with our results because the size fractions used are not indicated. However, we feel the
60% value for the fines (quartz and feldspar) is too low and should be somewhere around 75%.
All other mineral species reported by Fernald is consistent with the data we present here.

The eolian and fluvial sediments are relatively uniform in mineral composition. Apart
from the normally high quartz and feldspar percentages the relatively abundance of carbonate
grains, phyllosilicates, and heavy minerals is exceptional for dune sands and is obviously related
to a local provenance rich in these minerals. There are no significant differences in the heavy
mineral composition between eolian and fluvial sand which suggests the sediments had a
common origin. In spite of a more or less uniform grain size distribution and (heavy) mineral
composition of eolian and fluvial samples, these sediments are clearly distinct with respect to
grain roundness. Whether this is due to grain form selection or abrasion is unknown.
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Table 1.--Statistical parameters for golian and fluvial sampies, central Kobuk valley.
{* samples supplied by T.D. Hamiiton, U.S. Geological Survey, Alaska, and are not shown on figure 1}

Great Kobuk Sand Dunes
{all units in phi)

map location mean sorting skewness kurtosis
sample number
1 2.87 .50 -.01 1.27
2 2.74 .57 -.04 1.27
3 2.46 .86 -.01 1.01
4 2.47 .58 .03 .93
5 2.78 .53 .05 1.40
6 3.01 .43 .13 1.88
7 2.25 .69 .18 .93
8 2.68 .61 .01 1.19
9 2.45 .69 -.03 .98
10 2.98 .50 .03 1.32
11 2.53 .49 .06 .96
12 2.90 .36 .12 2.711
13 2.39 .58 A1 1.01
14 2.37 .56 .03 1.00
15 2.63 .47 .0l 1.31
16 2.65 .48 .02 1.30
17 2.63 .36 .20 .97
18 2.45 .51 -.18 1.23
20 2.46 .50 -.11 1.11
22 2.50 .58 -.13 1.01
23 2.99 .58 .04 1.02
24 1.85 .83 .36 1.21
25 2.62 .46 .11 1.43
26 2.38 .66 .07 1.05
* 2.52 .53 .08 1.07
* 2.40 .60 .19 .95
* 1.99 .64 -.02 1.07
average 2.56 .56 .05 1.21
n=27
19 (interdune) 2.84 .60 -.13 1.11
21 (interdune) 2.72 .80 -.21 1.11
27 (deflation) 2.27 .58 -.05 1.06
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Table 1.--cont,

Great Kobuk Sand Dunes and niveo-eplian samples

map location mean sorting skewness kurtosis
sample number
28 (#1 a) 2.62 .83 .02 .91
29 (#1 b) 2.72 .74 .11 .92
30 2#1 cg 2.27 .87 -.06 1.09
31 (#2 a 2.60 .84 -.04 .92
32 (#2 b) 2.85 .73 .02 .94
33 5#2 cg 2.76 .68 .01 1.01
34 (#4 a 2.64 .72 .08 97
35 (#4 b) 2.9 J1 -.06 1.29
36 (#4 c) 2.69 .65 .08 1.07
37 E#S ag 2.73 .72 .01 .95
38 (#5 b 3.05 .76 -.10 .98
39 (#5 ¢) 2.69 J1 .03 .97
40 5#6 a; 2.66 .68 .01 1.04
41 (#6 b 2.40 1.05 .01 .87
42 (#6 c) 2.68 .87 .02 .83
43 (#7 a) 2.05 .98 .15 .94
44 {#7 b) 2.61 .85 .10 .87
45 (#7 c) 2.48 .72 .11 1.04
average
(a) lower 2.55 .79 .04 .95
(b) niveo-eolian 2.75 .81 .01 .98
(c) upper 2.59 .75 .03 1.00
n=6
Little Kobuk Sand Dunes
map location mean sorting skewness kurtosis
sample number
46 2.45 .61 .01 1.01
47 2.84 .49 .12 1.31
48 2.64 .59 .24 1.04
* 2.49 .58 .09 1.12
* 2.79 74 .15 1.22
average 2.64 .60 12 1.14

n=5
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Table l--cont.

map location
sample number

51
52
53
54
55

average

n=5

Kobuk River - bar samples

mean

2.34
1.90
2.02
1.84
1.77

1.97

sorting

.44
.38
.44
.39
.58

.45
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Table 2.—-Average mineral composition in percentages of selected sample
groups (210-105 mm, 2.25-3.25 ¢).

{’ samples not shown on figure 1]

Map Light Heavy Phyllosilicates Carbonates
Location minerals minerals

Great Kobuk Sand Dunes

7 77.0 8.2 6.6 8.2

9 77.2 9.9 7.9 5.0
2 77.7 10.0 5.7 6.7
10 81.2 8.7 4.9 5.2
27 78.0 7.0 3.3 11.7
mean 78.2 8.8 5.7 7.4
standard 1.5 1.1 1.5 2.5
deviation

Little Kobuk Sand Dunes

46 84.8 9.3 3.4 2.4
47 86.3 6.3 5.7 1.7
48 83.8 9.7 5.4 1.1
* 66.2 7.1 22.1 4,7
mean 80.3 8.1 9.2 2.5
standard 8.2 1.4 7.5 1.4

deviation

Kobuk River bars

51 79.3 5.6 12.8 2.3
52 73.7 20.0 4.7 1.7
53 69.3 24.0 4.3 2.3
54 67.2 19.9 7.4 5.5
55 §7.3 14,0 23.0 5.7
mean 69.4 16.7 10.4 3.5
standard 7.3 6.4 7.0 1.7
deviation
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Graphic Mean

. $16 + ¢50 + ¢84
3

Mz

Inclusive Graphic Standard Deviation
- 984 - 916 $95 - ¢5

01 4 6.6

Verbal Classification:

UI under_o.BSQ
0.35 to 0.50¢
0.50 to 0.71¢
0.71 to 1.0¢
1.0 to 2.0¢
2.0 o 4.0¢

over 4.0¢

Inclusive Graphic Skewness

very well sorted

well sorted

moderately well sorted
moderately sorted
poorly sorted

very poorly sorted
extremely poorly sorted

$5 + $9S - 2050

_ $16 + 684 - 2050

Sky 2(084 = ¢16)

Verbal Classification:

SkI from +1.00 to +0.30
+0.30 to +0.10
+0.10 to -0.10
-0.10 to -0.30
<0.30 to -1.00

Graphic Kurtosis

K u 995 - 05
G = 2.44(¢75 - ¢295)

Verbal classification:

KG under 0.67
0.67 to 0.90
0.90 to 1.11
1.11 to 1.50
1.50 to 3.00

over 3.00

Appendix 1.— Statistical parameters and verbal classification according to Folk (1974).
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2(995 - ¢5)

strongly fine-skewed
fine-skewved
symmetrical
coarse-skewed

strongly coarse-skewed

very platykurtic
platykurtic
mesokurtic
leptokurtic
very leptokurtig

extremely leptokurtic



